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Fig. 2 Electrophoresis of the recombinant plasmid of scfv-sa( A) and its enzymatic digestion. 1, 2: recombinant of scfv-sa; 3, 4: enzymatic digestion

of recombinant plasmid.
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Fig.3  Schematic diagram of expression vector of recombinant antibody.
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Fig.4 SDS-PAGE Analysis (A) and Western blot (B) of the
expressed product of the recombinant antibody. M: Protein Marker;
1. BI21 ( DE3) crude lysate containing the pET28a ( + );2,3:
BL21(DE3) crude lysate containing the pET-teab.
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Fig.5 Binding activity of recombinant antibody with parathion.

(K 5)  BREBVLR G HURRE 5 0 B & A 45 5
HaEiE . MIEAX K= (n-1)/2 (ndb" - Ab) IT5
FEANE L, b Ab R0 Ab 53 3RS U B R BE Dl Ag
N Ag' B, 77 A R BB E BRI BEE (mol/L) ,n
=Ag/Ag’ o MBI 121 x10° UL, 157 2E M0
HH4.25 x 107 L/mol, 7 5 56 35 il £ 1) 2L 50 B i
PREREECH 1.6 x 10° L/mol, 20 2% ¢ K36, 141
<y o75 BB EEES, LHIZE A YA B E LT
SURESUA
3 it

B 5 BT R AR 24 5% BR RS I vy ELA TR i 1R
B R R R R AR A, OGS ) A R
) R R LA . XS/ INar 2R PR AR 24T
T EG I UAR & o BRT EAPLG U R AR 25 1Y
R S A I i, A BIL G I R B R, TE—
SEFERE F R BUARY A 38 I 5 RIE , $0% e it 14
FHEARMELIAR B R Ay AU PR, BRI T
B, 7T B A A LG P BR W] Rkt
Uik T, RO A AR Y Im TR 254, 2
fe FURR SISl G SONLAL ORISR AN ) o TRl BE P T
FEPUAR BT 38 S AT DA HE R T 91, B
BB AU, B £ TG s ZER 0 1
I

W R AR (sa) &2 — M EA, 2l
Streptomyces avidin W& 1E B FE 32 b i) —Fp AR E
P, 03 TN 6.5 kDa, 1 4 257 S AR Y IR EE Y
B, BEAR sa IREERT DAZS & 1 DAY R DT, A sa
T RA AN SEY RS THEEA R R
RS BB R WAL |, i THEF R AR A
A H B REIE U RIATIGE, AT s Hr 4514 5, &
WS8R B A — D UR PR S S AL, BITE s
SERR PR o X AL PO I I hiR 5
PR FAILE , BA T2 PSR S G008, 3t
Lyt I LN S DA RI R TR u R e e DA RS E=9 |
VEFH MG 3% , TR A B8 538 0 7 1% %8 186 1
Wrpita . ASHIESE LA B W SR B LA A RIFTE X 42, 4%



674

Yaqi Qiao et al. /Acta Microbiologica Sinica(2010)50(5)

HAEE R MRIL R G 1 2 &Y, SRk 5% I
o7 55 TE Rl 2 AT DURE S TR B B e, OF B
A B B FIE RN T, S it — 0 ) 4% 2 A0 e SR A
FIPURYE H— Tl i LR R AR

TE E. coli i rh 235 M Rl& 8 H R 43 LIS
EYEREY (WA) f77e, RATERAE 241 (6 M
GuHCL) T A BER A 25 , S VS I 8 AR W Ts PR R
R 22 58 A e R TG I, IR A 80 S 1 T s e
5T [l AR S0 3R A5 1 TR DR S 3% 8 B AR AH
Lo, REGEEA i f e, (B 5 AR AR e A — B
B R TRt — L0

ARSI WN PR, & 2 TGRS %&b
NTA SR Sz sh ) 3 BB fe , 8 Tk
RAA: 7 3 A Bl T RIMAFE R BE R R AR 2R,
FasE PELF , 5 HA Z M iR 28 5 iR AR L, B R TR
B [ AT R A 0 2 e R A ik 5L e
PUAAH LE, 2 F0 ) 25 B v, m R 4 =y ELISA
R R . ZHAR SO BGE ik 25 5
AR R AR PO BUAR, 4 m A R U SR
TR [ I SRy i SR DU 2 TR R 2y
SRR HE T 2%,

% Xk

[ 1] T, RRDUE, W50, A PR 255k B DA i Jr
TR, vpE 2 3L 1 A (Chinese Journal of Public
Health. ), 2007, 23(4) . 500-501.

[ 2] XUmes, ¢, Rl B AE LA 25 B 0 &3
WOAH 38 53 A7, A= 9 2% 2% ik (Jowrnal of Biology ) ,
2004, 21(6) : 4142,

[ 3] WL, k. & FIACZY 5% B DA I 7y vk X 1 3
I Rk F R 5 % 4% (Agricultural Technology &
Equipment) , 2009, 12 31-32.

[4] B2AR, BEK, 227, @%%4, R, oiekh
X Bk B i R 2 O A I T I B AT R R
JERL 2 ( Inspection and Quarantine Science) , 2002, 12
(2) :16-19.

[ 5] TE3CGE, XXME, BF. REESHTEAL 58K b
BN, FH AL Je. v [ AR 25 b 224k ( Chinese Journal of
Eco-Agriculture) , 2007, 11 195-198.

[ 6] BEAR. FEFTERIEARR &2 MBI
AN EE 2% - TS BR 2% 4% 1 2 43 T ( Foreign: Medical
Sciences) , 1999, 23(2) . 62-65.

[ 7] #8 FERTEIChERIUEN 70T X3k, Bt
2« A g 22 43 Wt ( Foreign Medical Sciences) , 2000,

23(5) :298-302.

[ 8 ] Rmnff, jk4E, MRECEZER. BN BB N TR BT
K scfo (] 2 Be How) 0 M. R “F 4 ( Journal of
Nuclear Agricultural Sciences) , 2008, 22(6) : 856-859.

[ 9 ] Kathy Miller, Gloria Meng, Jun Liu, Amy Hurst, David
Lawrence, Wai-Lee Wong, Laura DeForge, Steven
Sherwood, Leonare Presta, Vanessa Hsei, Rene Ekert,
Gilbert Keller. Design, Construction, and In Vitro
Analyses of Multivalent Antibodies. The Journal of
Immunology, 2003, 170 . 4854-4861.

[10] &35, Wepit, feA: 2 O, ek, i, E5
FEAif PCR BEAR R AR BRI TAR BN . 43 T A
B Hl ( Molecular Plant Breeding), 2006, 4 (5) . 747-
750.

(11] E5M, B0, #57, 58N, k8T, EA& L PCR
AR N E YR N I g i 7 9 B Y. R
BERI K 2274 ( Journal of Tianjin Medical University) ,
10(3) : 343-345.

[12] #F, Socke, ASHER. FIHHE e PCR HoR AT
DNA BN T A . LHA N B2 (Journal of Anhui
Agricultural Sciences) , 2006, 34(9) . 1810-1811.

[13] S.Dubel, F. Breitling, R. Kontermann, T. Schmidt, A.
Skerra, M. Little. Bifunctional and multimeric complexes
of streptavidin fused to single chain antibody (scfv ).
Journal of Immunological Methods. 1995,178 . 201-209.

[14] Brandon Leonard, Vikram Sharma, Vaughn Smider. Co-
expression of antibody fab heavy and light chain genes
from separate evolved compatible replicons in E. coli.
Journal of Immunological Methods, 2006 (317). 56 -
63.

[15] Towbin H. Electrophoretic transfer of protein from
polyacrylamide gels to nitrocellulose sheets: procedure
and some application. Proceedings of the National
Academy of Sciences of the United States of America,
1979,76 . 4350-4354.

[16] BRK, BFRZR. RER R Bl [ 5E 4 ELISA K2 J7
R ST AR . VLI AR R (Jiangsu Agricultural
Sciences) , 2007, 6. 278-281, 350.

[17] Beatty JD, BeattyBG, VhahosWG.

ofmonoclonal anti-body affinity by non-competitive

Measurement

enzyme Journal  of  Immunological
Methods, 1987, 100(1 -2): 173-179.

(18] ¥rlelfe, SRAEK, WEoR. M HwE R e BEDL IR B &
Mg, AR M ( Journal of Nuclear Agricultural

Sciences) ,2008, 22(6) : 856-859.

immunoassay.



TEAE a5 - PO BRBERE P TARSH BT i 5 S 22 . /P27 41 (2010) 50(5 ) 675

Construction and identification of genetically engineered
tetravalent antibodies against parathion

Yaqi Qiao'”, Jiarong Pan'", Lei Wang', Haiying Yu’, Min Chen’, Wei Zhang’ ",
Fukai Zhang'

(' Institute of Agro —food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100094, China)
(* Biotechnology Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract ; [ Objective ] The objective was to improve the affinity of antibody against parathion with an aim to enhance the
sensitivity of ELISA assay. [ Methods] We recombined anti-parathion single-chain variable fragment gene (sc¢fv) and the
core streptavidin gene (sa) to produce an anti-parathion single-chain variable fragment-core of streptavidin-biotin fusion
gene (scfv-sa), and inserted the fusion gene (scfv-sa) into the vector pET28a ( + ) in E. coli BL21 for transformation by
prokaryotic expression. The expression was analyzed with SDS-PAGE and Western blot. the affinity of the recombinant
protein was measured by ELISA after purified by metal affinity chromatography using Ni-NTA. [ Results] The recombinant
gene could express a fusion protein about 46 kDa, which formed a tetravalent domain, tetravalent antibody. ELISA results
showed that the tetravalent antibody could bound to parathion specifically with the Affinity constant of 4. 25 x 10’ L/mol
and titer of over 1:1 x 10°. [ Conclusion] The recombining anti-parathion tetravalent antibody could react with parathion
specifically with significantly more binding sites with the monoclonal antibody, based on which the detection sensitivity of
ELISA would be improved.

Keywords : parathion ;core streptavidin ;tetravalent antibodies; prokaryotic expression
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